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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1, 8 and 16 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Objections 

Claim 5 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. It is inherently to the MTL-3 
code that MLT-3 code uses three signal levels to represent two binary values. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 16-19 and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Raghavan (US 6418172 B1). 

As per claim 16, Raghavan discloses a method for representing an MLT-3 code 
as a trellis, the MLT-3 code uses three signal levels to represent two binary values 
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(figure 1 A column 3 lines 37-50), the method comprising generating the trellis with a 
plurality of trellis states, each of the trellis states associated with a value for a signal in a 
previous symbol period (figure 1A column 3 lines 37-50); and generating each of the 
trellis states with at least two branches leaving or entering each state, each of the at 
least two branches corresponding to state transitions associated with the two binary 
values (figure 1A column 3 lines 37-50). 

As per claim 17, Raghavan discloses claim 16. Raghavan also discloses that a 
first one of said plurality of trellis states corresponds to a value for a signal in a previous 
symbol period of +1 (figure 1A column 3 lines 37-50). 

As per claim 18, Raghavan discloses claim 16. Raghavan also discloses that a 
second and third of said plurality of trellis states corresponds to a value for a signal in a 
previous symbol period of 0 (figure 1 A column 3 lines 37-50). 

As per claim 19, Raghavan discloses claim 16. Raghavan also discloses that a 
fourth one of said plurality of trellis states corresponds to a value for a signal in a 
previous symbol period of -1 (figure 1A column 3 lines 37-50). 

As per claim 22 Raghavan disclose claim 16. Raghavan also discloses an 
Ethernet channel (column 1 lines 11-34). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-9, 11-15, 20 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Raghavan (US 6418172 B1) in view of Heegard (US 6961392 B2). 

As per claims 1 and 8 Raghavan discloses generating at least one trellis 
representing a MLT-3 code and a dispersive channel. Raghavan doesn't specifically 
disclose performing joint equalization and decoding of the received signal using a trellis. 
Heegard discloses performing joint equalization and decoding of the received signal 
using a trellis to mitigate ISI (abstract; figures 4 and 5 column 8 line 1 to column 9 line 
28). The cable channel disclosed by Raghavan is an Ethernet channel (column 1 lines 
1 1-34) that is a dispersive channel that produces ISI. Raghavan and Heegard teachings 
are analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the joint equalization and decoding technique disclosed by Heegard with the MLT-3 
code and a dispersive channel scheme disclosed by Raghavan. The 
suggestion/motivation for doing so would have been to reduce the intersymbol 
interference (ISI) improving the BER of the system (Heegard abstract). Therefore, it 
would have been obvious to combine Raghavan with Heegard to obtain the invention as 
specified in claims 1 and 8. 

As per claims 2 and 9 Raghavan and Heegard disclose claims 1 and 8. Heegard 
also discloses using a reduced complexity sequence estimation technique (column 4 
lines 8-67). Raghavan and Heegard teachings are analogous art because they are from 
the same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to integrate the joint equalization and decoding 



Application/Control Number: 10/022,659 Page 5 

Art Unit: 2631 

technique disclosed by Heegard with the MLT-3 code and a dispersive channel scheme 
disclosed by Raghavan. The suggestion/motivation for doing so would have been to 
reduce the intersymbol interference (ISI) improving the BER of the system (Heegard 
abstract). Therefore, it would have been obvious to combine Raghavan with Heegard to 
obtain the invention as specified in claims 2 and 9. 

As per claims 3 and 1 1 Raghavan and Heegard disclose claims 1 and 8. 
Heegard also discloses the use the Viterbi algorithm (column 2 line 59 to column 3 line 
53). Raghavan and Heegard teachings are analogous art because they are from the 
same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to integrate the joint equalization and decoding 
technique disclosed by Heegard with the MLT-3 code and a dispersive channel scheme 
disclosed by Raghavan. The suggestion/motivation for doing so would have been to 
reduce the intersymbol interference (ISI) improving the BER of the system (Heegard 
abstract). Therefore, it would have been obvious to combine Raghavan with Heegard to 
obtain the invention as specified in claims 3 and 1 1 . 

As per claims 4 and 13, Raghavan and Heegard disclose claims 1 and 8. 
Heegard also discloses a concatenation of a trellis representing the encoded code and 
a trellis representing said dispersive channel (figure 1, column 1 lines 56 to column 2 
line 5; column 6 line 41 to column 7 line 7). Raghavan and Heegard teachings are 
analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the joint equalization and decoding technique disclosed by Heegard with the MLT-3 
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code and a dispersive channel scheme disclosed by Raghavan. The 
suggestion/motivation for doing so would have been to reduce the intersymbol 
interference (ISI) improving the BER of the system (Heegard abstract). Therefore, it 
would have been obvious to combine Raghavan with Heegard to obtain the invention as 
specified in claims 4 and 13. 

As per claim 5 Raghavan and Heegard disclose claim 1. Raghavan also 
discloses that the MLT-3 code uses three signal levels to represent two binary values 
(column 1 lines 24-36). Raghavan and Heegard teachings are analogous art because 
they are from the same field of endeavor. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to integrate the joint equalization and 
decoding technique disclosed by Heegard with the MLT-3 code and a dispersive 
channel scheme disclosed by Raghavan. The suggestion/motivation for doing so would 
have been to reduce the intersymbol interference (ISI) improving the BER of the system 
(Heegard abstract). Therefore, it would have been obvious to combine Raghavan with 
Heegard to obtain the invention as specified in claim 5. 

As per claims 6 and 14 Raghavan and Heegard disclose claims 1 and 8. 
Heegard also discloses that trellis representing said MLT-3 code has a plurality of trellis 
states, each of said trellis states associated with a value for a signal in a previous 
symbol period and each of said trellis states having at least two branches leaving or 
entering each state, each of the at least two branches corresponding to state transitions 
associated with the two binary values (figure 1 A column 3 lines 37-50). Raghavan and 
Heegard teachings are analogous art because they are from the same field of 
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endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the joint equalization and decoding technique 
disclosed by Heegard with the MLT-3 code and a dispersive channel scheme disclosed 
by Raghavan. The suggestion/motivation for doing so would have been to reduce the 
intersymbol interference (ISI) improving the BER of the system (Heegard abstract). 
Therefore, it would have been obvious to combine Raghavan with Heegard to obtain the 
invention as specified in claims 6 and 14. 

As per claims 7 and 15 Raghavan and Heegard disclose claims 1 and 8. 
Raghavan also discloses an Ethernet channel (column 1 lines 11-34). Raghavan and 
Heegard teachings are analogous art because they are from the same field of 
endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the joint equalization and decoding technique 
disclosed by Heegard with the MLT-3 code and a dispersive channel scheme disclosed 
by Raghavan. The suggestion/motivation for doing so would have been to reduce the 
intersymbol interference (ISI) improving the BER of the system (Heegard abstract). 
Therefore, it would have been obvious to combine Raghavan with Heegard to obtain the 
invention as specified in claims 7 and 15. 

As per claim 12, Raghavan and Heegard disclose claim 11. Heegard also 
discloses that the sequence detector employs a super trellis that concatenates said 
trellis representing the encoder code and the trellis representing said dispersive channel 
(figure 1, column 1 lines 56 to column 2 line 5; column 6 line 41 to column 7 line 7), 
where the sequence detector comprises a branch metric units (BMU) that calculates 
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branch metrics based on said received signal (figure 5 block 520; column 8 line 36 to 
column 9 line 14); an add-compare-select unit (ACSU) that determines the best 
surviving paths into said trellis states (figure 5 block 500; column 8 line 36 to column 9 
line 14); and a survivor memory unit (SMU) that stores said best surviving paths (figure 
5 block 510; column 8 line 36 to column 9 line 14). Raghavan and Heegard teachings 
are analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the joint equalization and decoding technique disclosed by Heegard with the MLT-3 
code and a dispersive channel scheme disclosed by Raghavan. The 
suggestion/motivation for doing so would have been to reduce the intersymbol 
interference (ISI) improving the BER of the system (Heegard abstract). Therefore, it 
would have been obvious to combine Raghavan with Heegard to obtain the invention as 
specified in claim 12. 

As per claim 20 Raghavan discloses claim 19. Raghavan doesn't specifically 
disclose using a trellis to perform joint equalization and decoding of the encoded signal. 
Heegard discloses using a trellis to perform joint equalization and decoding of the 
encoded signal (abstract; figures 4 and 5 column 8 line 1 to column 9 line 28). 
Raghavan and Heegard teachings are analogous art because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the joint equalization and decoding technique 
disclosed by Heegard with the MLT-3 code and a dispersive channel scheme disclosed 
by Raghavan. The suggestion/motivation for doing so would have been to reduce the 
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intersymbol interference (ISI) improving the BER of the system (Heegard abstract). 
Therefore, it would have been obvious to combine Raghavan with Heegard to obtain the 
invention as specified in claim 20. Raghavan and Heegard teachings are analogous art 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to integrate the joint 
equalization and decoding technique disclosed by Heegard with the MLT-3 code and a 
dispersive channel scheme disclosed by Raghavan. The suggestion/motivation for 
doing so would have been to reduce the intersymbol interference (ISI) improving the 
BER of the system (Heegard abstract). Therefore, it would have been obvious to 
combine Raghavan with Heegard to obtain the invention as specified in claim 20. 

As per claim 21, Raghavan and Heegard disclose claim 16. Heegard also 
discloses concatenating the trellis with a trellis representing a channel to obtain a super 
trellis (figure 1, column 1 lines 56 to column 2 line 5; column 6 line 41 to column 7 line 
7). Raghavan and Heegard teachings are analogous art because they are from the 
same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to integrate the joint equalization and decoding 
technique disclosed by Heegard with the MLT-3 code and a dispersive channel scheme 
disclosed by Raghavan. The suggestion/motivation for doing so would have been to 
reduce the intersymbol interference (ISI) improving the BER of the system (Heegard 
abstract). Therefore, it would have been obvious to combine Raghavan with Heegard to 
obtain the invention as specified in claim 21. 
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Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raghavan and Heegard as applied to claim 9 above, and further in view of Liao (US 
5546430 A). Raghavan and Heegard disclose claim 9. Heegard also discloses that the 
reduced complexity sequence estimator further comprises a branch metric units (BMU) 
that calculates branch metrics based on said received signal (figure 5 block 520; column 
8 line 36 to column 9 line 14); an add-compare-select unit (ACSU) that determines the 
best surviving paths into the reduced states (figure 5 block 500; column 8 line 36 to 
column 9 line 14); a survivor memory unit (SMU) that stores said best surviving paths 
(figure 5 block 510; column 8 line 36 to column 9 line 14); and a decision-feedback unit 
(DFU) that takes survivor symbols from said SMU to calculate ISI estimates for the 
reduced complexity (figure 5 block 510; column 8 line 36 to column 9 line 14) where the 
ISI estimates are used by said BMU to calculate branch metrics for transitions in the 
reduced complexity trellis (figure 5 block 520; column 8 line 36 to column 9 line 14). 
Raghavan and Heegard don't specifically disclose that the reduced complexity 
sequence estimation technique is a reduce number of states. Liao discloses a reduced 
complexity sequence estimation technique with a reduce number of states RSSE 
(column 2 lines 35-43; figures 7-9; column 5 lines 46-51; column 8 lines 14-63; column 
10 lines 55-60). Raghavan, Heegard and Liao teachings are analogous art because 
they are from the same field of endeavor. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to integrate the MLT-3 joint 
equalization and decoding technique disclosed by Raghavan and Heegard with the 
reduced complexity sequence estimation technique disclosed by Liao. The 
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suggestion/motivation for doing so would have been to reduce the price of the system. 
Therefore, it would have been obvious to combine Raghavan and Heegard with Liao to 
obtain the invention as specified in claim 10. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan A. Torres whose telephone number is (571) 272- 
3119. The examiner can normally be reached on Monday-Friday 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad H. Ghayour can be reached on (571) 272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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